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DESCRIPTION 

RC OSCILLATOR CIRCUIT 

5 The present invention relates to an RC oscillator circuit. 

In RC oscillators, the output frequency is determined by RC 
networks, in other words by resistors and capacitors. 

10 An RC oscillator can for example be realised in that a 
capacitor is charged with a constant current, and the voltage 
resulting above the capacitor is compared to a threshold 
value or reference value. As soon as the voltage above the 
capacitor exceeds a predetermined threshold, the capacitor is 

15 rapidly discharged. Subsequently, renewed charging of the 
capacitor takes place. Thus it is primarily the capacitor's 
charging time constant which determines the clock pulse rate 
or frequency of the output signal of the arrangement. If 
necessary, the resulting sawtooth voltage can be converted to 

20 form a square-wave signal. 

In the described principle of an RC oscillator, there is 
however a problem in that the comparator, which compares the 
capacitor voltage with the reference voltage, is subject to 
25 substantial fluctuations in temperature. This results in an 
undesirable dependence of the oscillator's output frequency 
on the ambient temperature. 

There is a further disadvantage in that usually the described 
30 oscillator principle depends to a significant degree on the 
supply voltage. Accordingly, fluctuations in the supply 
voltage also lead to significant undesirable fluctuations in 
the output frequency of the oscillator. 
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It is thus the object of the present invention to create an 
RC oscillator circuit in which the dependence of the output 
frequency on temperature and/or on the supply voltage is 
reduced. 

5 

According to the invention, this object is met by an RC 
oscillator circuit comprising: 

- a current generator for generating a charge current; 

- an integrator with an input, which is coupled to the 
10 current generator, and with an output; 

- a comparator comprising a first input which is connected 
to the output of the integrator, and comprising a second 
input for supplying a reference threshold; 

- a clock pulse generator which is connected to an output of 
15 the comparator; and 

- a reference generator, designed for generating the 
reference threshold, depending on a supply voltage of the 
RC oscillator circuit. 

20 According to the principle proposed, one input of the 
comparator is coupled to an integrator which integrates a 
charge current, while a further input is coupled to a 
reference generator. In this arrangement, the reference 
generator provides the reference threshold depending on the 

25 supply voltage of the entire RC oscillator circuit . 

By adjusting the reference threshold in relation to the 
supply voltage, a compensated reference threshold is provided 
so that the frequency emitted by the clock pulse generator of 
30 the oscillator remains largely independent of fluctuations in 
the supply voltage. 
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Preferably, the integrator comprises at least one capacitor 
which is charged by the charge current provided by the 
current generator . 

5 Furthermore, preferably, a discharge device is provided which 
discharges the capacitor as soon as the voltage above the 
capacitor rises above the reference threshold. To this 
effect, the discharge device is preferably controlled by the 
comparator and/or the clock pulse generator. 

10 

As an alternative, the integrator can comprise two capacitors 
which are alternately charged and discharged. In this case, 
preferably a discharge device is provided for each capacitor. 
The charge currents for both capacitors can be fed to the 
15 capacitors by a common current generator, for example by way 
of a current mirror each. 

Advantageously, the discharge current or discharge currents, 
too, can be provided by the current generator by way of still 
20 further current mirrors. In this arrangement it must be 
ensured that the time constants for discharge are clearly 
below those for charging the capacitors, so that, 
advantageously, quick discharge of the capacitors can be 
carried out . 

25 

In order to achieve still further improvement in the 
compensation of the reference threshold in the reference 
generator, it is further preferred that the reference 
generator be coupled to the integrator such that the 
30 reference threshold is generated depending on the actual 
voltage above the capacitor, of which there is at least one. 
To this purpose, the actual voltage above the capacitor, of 
which there is at least one, is preferably first integrated. 
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Thus^ the reference threshold is generated depending both on 
the supply voltage of the oscillator and on the voltage above 
the capacitor, of which there is at least one. 

5 Advantageously, dependence of the reference threshold on the 
supply voltage is achieved in that by means of a programmable 
voltage divider, the supply voltage is first divided down to 
a settable value and in that the signal obtained in this way 
is further processed in the reference generator for the 
10 purpose of generating the reference threshold. 

According to the proposed improvement relating to generating 
the reference threshold depending on the voltage above the 
capacitor of the integrator, effects of the ambient 

15 temperature and/or effects which fluctuations in the supply 
voltage have on the charging time constant of the capacitor 
in the integrator can be taken into account and compensated 
for without any problems. As a result of this, 
advantageously, a comparator can be used whose requirements 

20 concerning speed and accuracy are quite modest. 

Preferably, the reference generator is switched into the RC 
oscillator circuit such that a control system is created 
which controls the reference threshold depending on .the 
25 actual circuit circumstances in the RC oscillator, so that 
any fluctuations in the supply voltage and/or variations in 
the charging time constant in the integrator can be 
"controlled away", i.e. compensated for. 

30 Preferably, the reference generator comprises an integrating 
amplifier. Preferably, the integrating amplifier comprises an 
input which is coupled to the integrator, and comprises an 
output for supplying the reference threshold depending on the 
integrated voltage above the capacitor, of which there is at 
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least one. This results in still more precise compensation of 
temperature fluctuations and supply voltage fluctuations as 
well as production-related fluctuations of the RC oscillator 
circuit . 

5 

Furthermore, the reference generator preferably comprises a 
differential amplifier which, at its output, provides the 
reference threshold depending on the difference between a 
voltage derived from the supply voltage, and the integrated 
10 voltage above the capacitor, of which there is at least one. 

Preferably, the current generator comprises a voltage 
divider. Preferably, the voltage divider is connected to 
supply potential on the input side, and connected to a 
15 voltage converter / current converter on the output side. The 
voltage converter / current converter provides the charge 
current . 

Advantageously, the voltage converter / current converter 
20 comprises a resistor. 

Further details and advantageous embodiments of the proposed 
principle are the subject of the subordinate claims. 

25 Below, the invention is explained in more detail by means of 
exemplary embodiments, with reference to several drawings. 

The following are shown: 

30 Figure 1 a functional block diagram of an embodiment of an 
RC oscillator circuit according to the proposed 
principle; 
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Figure 2 an exemplary schematic circuit diagram of a current 

generators- 
Figure 3 an example of a schematic circuit diagram of the 
5 integrator of Figure 1; 

Figure 4 an exemplary embodiment of a circuit of the 
reference generator shown in Figure 1; 

10 Figure 5 a simplified schematic circuit diagram of the 
reference generator shown in Figure 4 for 
explaining the way it functions; 

Figure 6 a further schematic circuit diagram for explaining 
15 the way the reference generator shown in Figure 4 

functions ; 

Figure 7 an example of a diagram of a charge curve of a 
capacitor in the integrator; 

20 

Figure 8 an embodiment of a shift register for application 
in the clock pulse generator shown in Figure 1; 

Figure 9 exemplary output signals of the clock pulse 
25 generator shown in Figure 1; 

Figure 10 a D-flip-flop by means of a schematic circuit 
diagram for application in the clock pulse 
generator shown in Figure 1; and 



30 



Figure 11 the variation in time of selected signals for 
explaining the way the proposed principle 
functions, with reference to the embodiment shown 
in Figure 1. 
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Figure 1 shows an RC oscillator circuit with reference to an 
embodiment according to the proposed principle. Provided is 
an integrator 1 with a first input 2 for supplying a charge 
5 current IPOSCl, and an input 3 for supplying a discharge 
current IP0SC2. Charge current and discharge current are 
provided by a current generator (not shown in Figure 1) . The 
integrator 1 comprises two capacitors which are alternately 
charged and discharged. The integrator 1 comprises three 

10 outputs 4, 5f 6. At output 4, a capacitor voltage in the form 
of a scanning signal is provided, while the respective actual 
current on the two capacitors is present at outputs 5 and 6. 
Output 4 is connected to a first input of a comparator 7. A 
second input of the comparator 7 is connected to an output of 

15 a reference generator 8. The reference generator 8 provides a 
reference threshold VTH. An output of the comparator 7 is 
connected to an input of a clock pulse generator 9 which in 
the present embodiment supplies clock pulse signals to three 
outputs 10, 11, 12, depending on the comparison between the 

20 capacitor voltage VCAP and the reference threshold VTH in the 
comparator 7. The clock pulse signals at the outputs 10, 11, 
12 are indicated by the reference characters OSCl, 0SC2, 
0SC3. 

25 By way of a control bus 13, the clock pulse generator 9 is 
connected to respective control inputs of the integrator 1 
and of the reference generator 8. The outputs 5, 6 of the 
integrator 1, at which outputs the respective capacitor 
voltages CAPl, CAP2 are present, are connected to inputs of 

30 the reference generator 8. A programmable voltage divider 14 
provides output voltages VTHl, VTH2, depending on a supply 
voltage of the entire RC oscillator circuit and depending on 
a programming word, at an input 15 of the voltage divider 14 . 



-7- 



Attorney Docket No.: 14603-021US1 
Client Reference No.: P2003,0642 

The frequency divider 14 comprises a 32-step voltage divider 
at which the second auxiliary voltage VTH2 is provided on the 
output side. The voltage divider is programmable with 5 bits 
by means of which the output frequency of the oscillator is 
5 determined. By programming the 5 bits, both the voltage at 
which the capacitors are charged, and the clock pulse period 
at the output are influenced. The auxiliary voltages VTHl, 
VTH2 are both derived from the supply voltage of the circuit 
arrangement . 

10 

Controlled by the clock pulse generator 9, two capacitors in 
the integrator 1 are alternately charged and discharged. In 
the comparator 1, the scanned capacitor voltage VCAP, which 
is ramp-shaped, is compared to a reference threshold VTH. The 

15 reference threshold VTH among other things depends on the 
auxiliary voltages VTHl, VTH2 . At every step of the capacitor 
voltage VCAP with the reference threshold VTH, the comparator 
provides pulses. In the clock pulse generator 9, the 
frequency of output signals OSCl, 0SC2, 0SC3 of the 

20 oscillator is determined from these pulses. 

The reference threshold VTH depends on the capacitor voltages 
CAPl, CAP2 in the integrator 1, with said capacitor voltages 
being integrated in the reference generator 8. Furthermore, 
25 the reference threshold VTH depends on the supply voltage of 
the circuit, with said supply voltage being divided down in 
the voltage divider 14 with a programmable divider ratio. 

The control bus 13 controls the integrator 1 and the 
30 reference generator 8 by means of a power-on-reset (POR) 
signal, a first changeover signal PREl and a second 
changeover signal PRE2 . Further changeover signals CHGl, CHG2 
are used to drive the integrator 1. Additional changeover 
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signals CALl, CAL2 are used to drive the reference generator 
8. 

Due to generation of the reference threshold which 
5 incorporates compensation, the proposed principle makes it 
possible to compensate for both fluctuations in temperature 
and fluctuations in the supply voltage with regard to the 
output frequency of the oscillator. The frequency of the 
output signals OSCl, 0SC2, 0SC3 of the oscillator is thus 
10 advantageously largely independent of the ambient temperature 
and of the supply voltage of the circuit. 

The defined clock pulse period is obtained in that capacitors 
are charged with a constant current and in that the voltage 
15 ramp signal is compared with the reference threshold. Charge 
currents and discharge currents are provided in a way that 
does not depend on the temperature. 

The function of the individual circuit blocks and their 
20 advantageous combined action is explained in more detail by 
way of examples with reference to the enclosed figures. 

Figure 2 shows an exemplary embodiment of a current generator 
whose inputs 2, 3 are coupled to the integrator 1, with said 

25 current generator being designed to generate a charge current 
IPOSCl and to generate a discharge current IP0SC2. The 
current generator shown in Figure 2 comprises a voltage 
divider 16, 17 which comprises a series connection with two 
resistors which are switched between the supply potential 18 

30 and the reference potential 20. A tapping-off node between 
the resistors 16, 17 is connected to the inverting input of 
an operational amplifier 19. By way of its output, the 
operational amplifier 19 controls the gate connection of a 
field effect transistor 21. By way of an external resistor 
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22, the drain-connection of the transistor 21 is connected to 
reference potential 20 as well as to the non-inverting input 
of the operational amplifier 19. The source connection of the 
transistor 21 is connected to a multitude of current mirror 
5 circuits 23, 24, 25, 26, 27, 28, 29 which provide practically 
any number of reference currents. The output currents which 
can be tapped off at the current mirrors 23 to 29 are 
temperature-independent . 



10 Part of the supply voltage VDD at the corresponding 
connection 18 is supplied to the negative input of the 
transconductance amplifier 19. The same voltage is present at 
the non-inverting input of the transconductance amplifier 19 
and drops by way of the external resistor 22. In order to 

15 minimise so-called on-chip resistors serially to the external 
resistor 22, the connection between the resistor connection 
and the plus connection of the amplifier 19 is implemented 
externally. The output of the amplifier 19 controls the gate 
connection of a p-channel MOS field effect transistor. A 

20 negligible current is absorbed by the positive input 
connection of the resistor so that the resulting current 
which flows through the controlled section of the transistor 
21 and thus also through the external resistor 22 is 
according to the equation: 



25 



-* DPYT ^ i 



REXT n , n n 

+ ^EXT 



with Ra, Rb denoting the resistance values of the voltage 
divider 16, 17, with Vdd denoting the voltage at the supply 
30 potential connection 18, and with Rext denoting the value of 
the external resistor 22. 
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If the mirror ratios of the current mirrors are included, 
then the general current which is generated by the current 
generator and which is independent of the temperature is: 



With this constant current, a capacitance is charged. 

Figure 3 shows an embodiment of an integrator 1. Two 
10 capacitors CI, C2 have been provided, each of which is 
connected via a switch 30, 31 to a connection with the input 
2 of the integrator, and with a further connection each being 
connected to the supply potential connection 18. By way of a 
current mirror 32 and a further switch 33, 34 each, the input 
15 3 is also connected to one each of the capacitors CI, C2 . A 
connection each of capacitors CI, C2 is connected to an 
output 5, 6 each of the integrator, which are coupled to the 
reference generator 8. The output 4 of the integrator 1, to 
which the comparator 7 is connected, is connected to a 
20 capacitor CI, C2 each, by way of a switch 35, 36 each. 

The two capacitors CI and C2 are alternately charged and 
discharged. The switches 35, 36 are activated with control 
signals CHGl ' , CHG2 ' such that the output 4 is always 

25 connected to that capacitor CI, C2 which is being charged at 
the time. The changeover signals CHGl and CHG2, which are 
provided by the clock pulse generator 9, select the charge 
phase of the capacitors CI, C2 by driving the switches 30, 
31. The discharge signals PREl and PRE2, which drive the 

30 switches 33, 34, select the discharge phase of the respective 
capacitor . 
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In this example, the capacitors CI and C2 are designed as 
respective gate capacitances of MOSFET, Metal Oxide 
Semiconductor Field Effect Transistor structures. In this 
arrangement, for each metal option in the integrated circuit 
5 several capacitors switched in parallel can be selected to 
change the clock pulse frequency. 

The switches 30, 31, 33, 34, 35, 36 are transmission gates, 
each comprising an n-channel and a p-channel MOS field effect 
10 transistor. The switches 30, 31, 33, 34, 35, 36 are in the 
closed state if the respective control signal is High in 
relation to the n-channel transistor switch, and is Low in 
relation to the p-channel transistor switch. 

15 The constant currents IPOSCl and IP0SC2 at the inputs 2, 3 
are used for charging the capacitor selected by the 
respective switch, or for discharging said capacitor. The 
current mirror 32 has a mirror ratio of 5:1 so that discharge 
of the capacitors CI, C2 takes place very rapidly in relation 

20 to the charge procedure. The charge is completely withdrawn 
from the respective capacitor before the next charge phase 
commences. The voltage during the discharge phase remains 
linear until the current mirror transistor on the output side 
leaves saturation, at which point the voltage becomes 

25 exponential. 

When starting the entire oscillator circuit by means of the 
control signal FOR, the capacitor C2 is charged to the 
differential voltage of the supply voltage VDD minus the 
30 auxiliary voltage VTH2 of the voltage divider 14, and the 
capacitor CI is charged to VDD. 

A clock pulse period at the output of the clock pulse 
generator 9 is composed of four clock pulse phases. During 
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the first clock pulse phase the capacitor CI is charged and 
the voltage at the capacitor C2 is constant. As soon as the 
voltage above the capacitor CI intersects the first auxiliary 
threshold VTHl, the second clock pulse phase commences. 
5 During the second clock pulse phase, CI continues to be 
charged, however C2 is already being discharged. The third 
clock pulse phase starts when the voltage above the capacitor 
CI reaches the second auxiliary threshold VTH2 . During the 
third clock pulse phase, the charge on the capacitor CI 

10 remains constant, while C2 is being charged. When the voltage 
above the capacitor C2 intersects the auxiliary threshold 
VTHl, the fourth and last clock pulse phase commences. In the 
fourth clock pulse phase, C2 continues to be charged, however 
CI is being discharged. The output of the reference generator 

15 8, i.e. the output voltage VTH, periodically assumes the 
auxiliary threshold VTHl, provided by the divider 14, and a 
voltage value which results from correcting the threshold 
VTH2 . The second auxiliary threshold VTH2 is adjusted in each 
half-period according to the error which the comparator 7 

20 makes during commuting of the preceding half -period. The 
first auxiliary threshold VTHl is constant and is used to 
split each half -period into two further sub-periods. In each 
instance, the error is estimated during the first phase of 
each half-period. 

25 

Figure 4 shows an exemplary embodiment of the reference 
generator 8 which is shown in Figure 1. At the output of the 
reference generator 8, the reference threshold VTH is 
provided which is compared in the comparator 7 to the 
30 respective capacitor voltage signal in the charge phase. 

The reference generator 8 comprises a differential amplifier 
37. For the purpose of supplying the auxiliary voltage VTH2, 
the non-inverting input of the differential amplifier 37 is 
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connected to the output of the voltage divider 14. The 
inverting input of the differential amplifier 37 is connected 
to an input node K by way of a series capacitor CA, and is 
connected to the output of the differential amplifier 37 by 
5 way of a feedback capacitor CB. The series capacitor CA can 
be short-circuited by way of two series switches 38, 39 
connected in parallel, with said series switches being driven 
by the clock pulse generator 9 by means of discharge signals 
PREl, PRE2. The input node K is connected to the output 5 of 

10 the integrator 1 by way of a switch 40, and to the output 6 
of the integrator 1 by way of a switch 41, which in each case 
supply the voltage CAPl, CAP2 by way of capacitors CI, C2. 
The switches 40, 41 are controlled by changeover signals 
CALl, CAL2 from the clock pulse generator 9. The output of 

15 the differential amplifier 37 is connected to the output of 
the reference generator 8 by way of two switches 42, 43 
connected in parallel, with said switches 42, 43 being 
controlled by discharge signals PREl', PRE2 ' . Two further 
switches 44, 45, which are also connected in parallel, 

20 connect the voltage divider 14 via the connection for 
supplying the auxiliary voltage VTHl to the output for 
providing the switching threshold VTH of the reference 
generator 8. 

25 Below, the function of the circuit shown in Figure 4 is 
explained, starting from an ideal case . In an ideal case, in 
which an ideal comparator is used, the value of the reference 
threshold VTH is equal to the value of the auxiliary 
thresholds VTHl and VTH2 . In a real case however, the 

30 comparator switches at the point where the ramp voltage 
attains the value of the second auxiliary threshold VTH2 plus 
an error voltage VERR. An error in the clock pulse period 
results, which error is calculated from the product of the 
voltage error VERR and the quotient from the capacity C and 
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the current I, where C represents the charging capacity and I 
represents the charge current. In the next half -period, VTH 
first assumes the value of the first auxiliary threshold 
VTHl. Subsequently, the reference threshold VTH is arrived 
5 at, according to the equation: 



CA designates the capacity of the series capacitor CA, and CB 
10 designates the capacity of the feedback capacitor CB of 
Figure 4 . 

This results in an error in the clock pulse period of 



If the comparator error remains constant, according to the 
principle proposed, the error of the clock pulse period is 
reduced to the value represented by the following equation, 
20 after going through a number N of steps: 



Figures 5 and 6 show simplified schematic circuit diagrams 
25 starting with Figure 4, by means of which the function of the 
circuit in Figure 4 is explained. In this process, it should 
first be assumed that in a first time interval T between the 
points in time TO and Tl, T0<T<T1, the voltage VI above the 
feedback capacitor CB should equal 0. In the first time 
30 interval, the resulting ratios are 



VTH = VTHl -—VERR 
CB 



15 
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VO = 0, CAL = 0, 

with VO representing the voltage above the series capacitor 
CA, and with CAL representing the switching signal for the 
5 switch, shown in Figure 6, which is connected in series with 
the capacitor CA. 

A second time interval T1<T<T2 is examined. The voltage above 
the replacement voltage source CAP shown in Figure 6 is CAP = 
10 VTH2 + VERR. From this follows: 



VO = VTH2 + VERR - VTH2 = VERR. 
The following results: 

QO = CA X VO = CA X VERR. 



15 



The following applies: If the switch, controlled by signal 
CAL closes and the parallel switch to the series capacitor CA 
20 (the switch signal being designated PRE) is opened, a current 
which flows through CA supplies the charge QO . The same 
current also flows through CB, as shown in Figure 5, because 
the input of the amplifier is highly resistive. From this 
follows : 



25 



QO = Ql, so that 



Vr=9^^9i,VERR and 
CB CB 



CA 

30 VTH = VTH2 - — • VERR 

CB 



In a third time interval T2<T<T3 the following applies: The 
switch, controlled by signal CAL is open, the capacitor CB 
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receives the charge and its voltage VI', while VO above CA 
equals 0. 

In a fourth interval T3<T<T4 the following applies: 

CAP = VTH'+VERR 



CA 

VTH2 - — ■ VERR + VERR 
CB 



= VTH2 + VERR 



\ CBj 



FO = VERR 



1- 



CA 
CB) 



qq = caverr\\-^ 



r. go CA 



CA 



Vr '= f7'+ ^ = — VERR + — VERR ■ 
CB CB CB 



_CA 
V CB 



= VERR 



CA 
CB 



kCBj 



VTH"=VTH2-VERR 



2^- 
CB 



^CA}' 
\CBj 



In a fifth interval T4<T<T5, the same applies as in interval 
3, apart from the fact that CB is supplied with the voltage 
VI' ' . 

In a sixth interval, the following applies: T5<T<T6 



CAP = VTH' +VERR = VTH2 - VERR 



.1 + 2.^4^ 
CB \CB^ 



= VTH2 + VERR\\- — 
[ CB, 
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VO = VERR 



1- 



CA 
CB 



QO = CA- VERR 



CBJ 



VI"=Vr+^ = VERR 
CB 



CA 
CB 



'C£ 
kCB, 



CA 

+ — VERR 
CB 



CB^ 



= VERR 



^CA ^ 

3 3 

CB 



fCA^ 
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fCA\ 


[cBj 


+ 


[cBj 



10 



15 



VTH"'=VTH2-VERR 



CA 
CB 
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(CA^ 


3 




<-] 


+ 






, etc 


\cb) 




[cb) 







By means of a diagram. Figure 7 shows the voltage over time, 
at which the capacitors CI, C2 shown in Figure 3 are charged. 
Note that with the voltage divider 14, which comprises a 
multiplexer, it is not only possible to change the voltage at 
which the capacitors are charged, but also to change the 
clock pulse period. 



Figure 8 shows a shift register which is encompassed by the 
clock pulse generator 9. The shift register comprises four 

20 register cells 46, 47, 48, 49 which are interconnected in a 
ring-shaped manner, with each register cell being clock 
pulsed with the output signal of the comparator 7. For each 
clock pulse period, four clock pulse phases are provided. 
Each clock pulse phase starts with a switch pulse of the 

25 comparator 7. In an initialisation state, the register cells 
46 and 47 are precharged with a logical 1, while the register 
cells 48 and 49 are precharged with a logical 0. 
Consequently, the starting state of the shift register is 
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1100. The internal state of the shift register changes with 
each pulse on the COMP signal of the comparator. 

Consequently, the sequence of states of the shift register 
5 is : 
1100 
0110 
0011 
1001 
10 1100 etc. 

The internal states of the shift register 46, 47, 48, 49 
generate four auxiliary signals of which the periodic square- 
wave signal OSCl at the output of the clock pulse generator 9 
15 is composed. The further output signals 0SC2 and 0SC3 are 
arrived at by dividing the output signal OSCl by 2, or by 32 
respectively. Figure 9 shows an example of the clock pulse 
gradients of the output signals OSCl and 0SC2 . 

20 It is important to note that all auxiliary signals for 

controlling the four phases of a clock pulse period are 

generated from the internal states of the shift register 4 6, 
47, 48, 49 of Figure 8 by logic operations. 

25 Figure 10 is an example of a schematic circuit diagram of a 
positive, flank-triggered register by means of a D-flip-flop 
with master-slave structure. 

For a better understanding of the function of the circuits 
30 shown in Figures 1 to 4, Figure 11 shows the time gradients 
of selected signals. The switching signals CHGl and CHG2 are 
used for controlling switches 30 and 31 in the integrator 1 
of Figure 3, with said switching signals being provided by 
the clock pulse generator 9. The signals PREl and PRE2 are 
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used to switch the discharge switches 33 and 34. The 
switching signals CALl and CAL2 are used to control the 
scanning switches 40 and 41 in the reference generator 8. 
CAPl and CAP2 designate the capacitor voltages at the outputs 
5 5, 6 of the integrator 1. VCAP designates the voltage 
gradient at the output 4 of the integrator 1, wherein in 
every case the charging phases of the capacitors CI, C2 are 
switched to the output. VTH shows the signal gradient of the 
reference threshold which is provided by the reference 
10 generator 8. At the beginning of each of the four phases of a 
clock pulse period, the output signal COMP shows a pulse. OSC 
designates the output signal OSCl of the clock pulse 
generator 9. It is shown that a clock pulse period of the RC 
oscillator comprises exactly four clock pulse phases. 

15 

For example a power-on-reset signal, a scanning signal for 5 
programming bits, as well as the 5 programming bits for 
specifying the desired output frequency are provided as input 
signals of the proposed integrated RC oscillator. Three clock 
20 pulse frequencies, four n-type and two p-type currents are 
the output signals. Furthermore, a connection pin for 
connection to an external resistor is provided, which 
provides the temperature-independent current. 

25 Of course it is within the scope of the invention to also use 
other embodiments of the oscillator circuit, which 
embodiments differ from those shown. 
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LIST OF REFERENCE CHARACTERS 





1 


Integrator 




2 


Charge current input 


5 


3 


Discharge current input 




4 


Output 




5 


Auxiliary output 




6 


Auxiliary output 




7 


Comparator 


10 


8 


Reference generator 




9 


Clock pulse generator 




10 


Output 




11 


Output 




12 


Output 


15 


13 


Control bus 




14 


Voltage divider 




15 


Input 




16 


Resistor 




17 


Resistor 


20 


18 


Supply potential connection 




19 


Operational amplifier 




20 


Reference potential connection 




21 


Transistor 




22 


Resistor 


25 


23 to 29 


Current mirror 




30 


Switch 




31 


Switch 




32 


Current mirror 



33 to 36 Switch 

30 37 Differential amplifier 

38 to 45 Switch 

46 to 49 Register cell 
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